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MAGNETC DISKDEVICE 

The instant nonprovisional patent application claims pri 
ority to Japanese Patent Application No. 2006-158277 filed 
Jun. 7, 2006 and incorporated by reference in its entirety 
herein for all purposes 

BACKGROUND OF THE INVENTION 

Recently, there have been demands for a magnetic disk 
device to have large capacity, high recording density and high 
access. To meet these demands, a disk and a head gimbal 
assembly are rotated and driven at a high speed respectively, 
which creates a certain amount of air turbulence, thereby 
producing vibration in the disk and head gimbal assembly. 
The turbulence vibration hinders a head from being posi 
tioned on a high-density recorded disk data. The reason is that 
air turbulence is randomly created, which makes it difficult to 
estimate its size and period, making it complicated and diffi 
cult to control a quick and accurate positioning. In addition, 
the turbulence vibration produces noise, which leads to a loss 
of the quietness of the device. 

Aside from the above, the air turbulence created by a high 
speed rotation in the device causes a problem with increase in 
consumption power. The rotation of a disk at a high speed 
involves and rotates air around the disk. On the other hand, air 
away from the disk is stationary, generating a shearing force 
therebetween which turns into a load to stop the rotation of the 
disk. This is referred to as “windage loss.” and the faster the 
disk rotates, the greater the loss. Rotating the disk at a high 
speed against the windage loss requires a motor to deliver a 
large output, which needs a large electric power in turn. 

While attention is focused on the turbulence and windage 
loss being proportional to the density of gas in the device, 
there has been an idea that low-density gas instead of air is 
sealed in a hermetically sealed magnetic disk device to 
decrease the turbulence and windage loss. Hydrogen and 
helium are candidates as low-density gases. Taking into 
account its practical use, helium is optimal as it is more 
effective, stabler, and safer. A magnetic disk device in which 
helium gas is hermetically sealed, can solve the above prob 
lem and realize a quick and accurate positioning, saving 
power and Sufficient quietness. However, there has been a 
problem in that helium readily leaks out during use from a 
housing used in an ordinary magnetic disk device inferior in 
hermetic because helium is very Small in molecule and large 
in diffusion coefficient. 

U.S. Patent Publication No. 2005/0068666 (“Patent Docu 
ment 1), for example, discloses a technique which enables 
low-density gas such as leaky helium, to be hermetically 
sealed. FIG. 10 is a cross section of the hermetically sealed 
magnetic disk device described in Patent Document 1. A head 
disk assembly 31 is fixed to a base 32 and sealed into a 
housing with a cover 33. A part where helium in the housing 
is most apt to leak out is a junction 34 of the base32 with the 
cover 33. The cover 33 is laser-welded or soldered to the 
upper part of the side wall of the base 32 at the junction 34. 

Another place where helium in the housing is most apt to 
leak out is the opening of the base32 to which a feedthrough 
40 connecting an FPC assembly in the housing to a circuit 
board outside the housing is fitted. FIGS. 11 and 12 are a side 
view and top view of the feedthrough 40 respectively. The 
feedthrough 40 has a flange 41 and a plurality of pins 43 fixed 
to the flange 41 by a glass sealing material 44 and is fixed by 
bonding the flange 41 to the periphery of the opening in the 
bottom of the base 32 by solder. 
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2 
However, solder used for bonding the feedthrough to the 

base is low in proof stress as material, so that it may not ensure 
sufficient bonding reliability depending on external force 
applied to a magnetic disk device or unexpected deformation 
caused by change in temperature environment while the mag 
netic disk device is used. 

BRIEF SUMMARY OF THE INVENTION 

Embodiments in accordance with the present invention 
provide improve bonding reliability in a feedthrough sealing 
portion. According to the particular embodiments of FIGS. 1 
and 3A, an opening 7 of a through hole is provided on the 
bottom of the base 2 of the magnetic disk device 20, and a 
feedthrough mounting plane 8 which is one of the steps 
formed toward the outside of the device, is provided around 
the opening 7. The feedthrough 1 includes a flange 4 and pins 
3 which are fixed to the flange 4 by a glass material 5 and pass 
an electric signal. The flange 4 is larger in outer shape than the 
opening 7 of the base 2. The periphery of the flange 4 of the 
feedthrough 1 is mounted on the feedthrough mounting plane 
8 of the base 2 from the outside and bonded thereto by solder. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 shows a cross section of a portion where a 
feedthrough is mounted according to a first embodiment 
according to the present invention. 

FIG. 2 shows a cross section of a portion where a 
feedthrough is mounted in a comparative example. 

FIG. 3A is a top view of a hermetically sealed magnetic 
disk device in the embodiments to which a feedthrough 
mounting structure is applied. 
FIG.3B is a partial cross section of the hermetically sealed 

magnetic disk device shown in FIG. 3A. 
FIG. 4 shows a cross section of a portion where a 

feedthrough is mounted according to a second embodiment. 
FIG. 5 shows a cross section of a portion where a 

feedthrough is mounted according to a third embodiment. 
FIG. 6A shows results obtained by calculating deformation 

at a portion where a feedthrough is mounted in the first 
embodiment by a finite element method. 

FIG. 6B is a schematic diagram on analytic results in FIG. 
6A. 

FIG. 7A shows results obtained by calculating deformation 
at a portion where a feedthrough is in the second embodiment 
by the finite element method. 

FIG. 7B is a schematic diagram on analytic results in FIG. 
7A. 

FIG. 8A shows results obtained by calculating deformation 
at a portion where a feedthrough is mounted in the third 
embodiment by the finite element method. 
FIG.8B is a schematic diagram on analytic results in FIG. 

8A. 
FIG. 9 is a comparative table showing results obtained by 

calculating stress applied to the solder bonding portion and 
the glass sealing portion by the finite element method. 

FIG. 10 is a cross section of a conventional hermetically 
sealed magnetic disk device. 

FIG. 11 a side view showing a portion where a conven 
tional feedthrough is mounted. 

FIG. 12 atop view showing a portion where a conventional 
feedthrough is mounted. 

DETAILED DESCRIPTION OF THE INVENTION 

Embodiments in accordance with the present invention 
relate to a magnetic disk device, and in particular, to a her 
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metically sealed magnetic disk device Suited for sealing low 
density gas Such as helium gas therein. 

Embodiments of the present invention has been made in 
view of the above background and aim to provide a way of 
improving bonding reliability in a feedthrough sealing por 
tion. 
A magnetic disk device according to embodiments of the 

present invention includes a disk, a spindle motor which 
rotationally drives the disk, a head which records and repro 
duces information on the disk, an actuator assembly which 
moves the head over the disk in the direction of the radius 
thereof, a base provided with the head, spindle motor and 
actuator assembly and an FPC assembly which performs an 
electrical connection and a cover bonded to the base, the 
magnetic disk device being provided with space formed by 
bonding the cover to the base is filled with low-density gas, 
wherein a plane where the feedthrough is mounted is pro 
vided outside the device at the periphery of the opening to 
arrange a feedthrough including pins electrically connected 
to the FPC assembly and a flange to which the pins are fixed 
by a sealing material at an opening penetrating through the 
base provided therein, the flange of the feedthrough is made 
larger in outer shape than the opening and the periphery of the 
flange is bonded to the mounting plane from the outside of the 
device. 
The mounting plane is provided in a position nearer to the 

inner side of the device than the center of the thickness of the 
base. The mounting plane is one of steps formed toward the 
outer side of the device when viewed from the opening. The 
flange preferably has a ditch on the plane of the periphery 
thereof inside the device. It is desirable that the base is made 
of aluminum die-cast, the flange is made of nickel alloy or 
stainless steel and the sealing material is made of glass or 
ceramic. The low-density gas is preferably helium. 

According to the structure of embodiments of the present 
invention, stress caused by external force applied to a mag 
netic disk device or deformation caused by change in tem 
perature environment while the magnetic disk device is used 
and applied to a solder bonding portion can be reduced, which 
greatly improves bonding reliability in a sealing portion. 

Furthermore, according to the structure of embodiments of 
the present invention, flux Supplying for soldering and clean 
ing can be conduced from the outside the device, which is 
excellent in workability and soldering quality. Flux residue 
can be easily removed from the outside. 
A desirable mode for carrying out the invention is 

described below with reference to the drawings. FIG. 3A is a 
top view of a hermetically sealed magnetic disk device with 
out a cover for a housing thereof according to embodiments of 
the present invention. FIG. 3B is a partial cross section of the 
magnetic disk device to which the cover is fixed. In FIGS. 3A 
and 3B, the base 2 is a box-shaped housing with a bottom 
portion and a side wall. A spindle motor 21 is fixed to the 
bottom portion of the base 2. A magnetic disk 22 is attached 
to the rotating part of the spindle motor 21 and rotationally 
driven. In addition, a pivot 27 is fixed to the bottom portion of 
the base 2. An actuator assembly 23 including a voice coil 
motor and a head gimbal assembly 24 rotationally driven by 
the actuator assembly 23 are pivotally supported by the pivot 
27. A slider with an air bearing surface (ABS) is attached to 
the distal end of the head gimbal assembly 24. A magnetic 
head 25 for recording and reproducing information together 
with the magnetic disk 22 is mounted on the slider. The head 
gimbal assembly 24 is rotated in the radial direction of the 
magnetic disk 22 and the magnetic head 25 is positioned on a 
recording track on the magnetic disk 22 to perform recording 
and reproduction. Furthermore, a flexible printed circuit 
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4 
(FPC) assembly 26 connecting the magnetic head and the 
motors to a control circuit mounted on a circuit board 28 
attached outside the housing is provided to transfer informa 
tion recorded and reproduced by the magnetic head 25 and a 
signal for driving the motors. A head disc assembly (herein 
after referred to as “HDA) composed of the spindle motor 
21, the magnetic disk 22, the actuator assembly 23, the head 
gimbal assembly 24 and the FPC assembly 26 in the above 
housing and the circuit board 28 outside the housing function 
as a magnetic disk device. 
A cover 29 is fixed in an atmosphere of helium to hermeti 

cally seal helium in the housing on which the HDA is 
mounted. When the cover 29 is fixed to the base 2 by laser 
welding or soldering, materials for the base 2 and the cover 29 
need to be selected from the standpoint of durability, reliabil 
ity and cost. For example, it is desirable to select either the 
base 2 molded by aluminum die cast and the aluminum cover 
29 formed by press or cutting, or the base 2 formed of alumi 
num alloy with a relatively small content of copper and mag 
nesium by cold forging and the aluminum cover 29 formed by 
press or cutting. The housing is filled with helium gas at the 
same time when the cover 29 is fixed, thus the hermetically 
sealed magnetic disk device 20 is produced. 
The feedthrough 1 having pins for electrically connecting 

the FPC assembly and a flange, is shown in FIGS. 3A and 3B. 
The feedthrough 1 is disposed at the bottom of the base 
around the FPC assembly 26, as shown in the figures. 
The bonding between the feedthrough and the base in the 

hermetically sealed magnetic disk device requires a high 
hermetic quality to hold sealed low-density gas. For this 
reason, the space between the feedthrough and the base is 
sealed by solder or the like. However, solder is lower in proof 
stress as material than general metal Such as stainless steel, 
aluminum and others, so that it may break or crack depending 
on external force applied to a magnetic disk device or unex 
pected deformation caused by change in temperature envi 
ronment while the magnetic disk device is used, which may 
not ensure Sufficient sealing performance. 

First, the structure of embodiments of the present invention 
for ensuring sealing performance against external force 
applied to a magnetic disk device is described. 

FIG. 2 shows a feedthrough mounted structure for com 
parison with that of embodiments of the present invention. 

In FIG. 2, only feedthrough 1, base 2 and cover 29 are 
shown. The feedthrough 1 is fitted to the base 2 so as to 
hermetically seal the opening of the base 2 inside the housing. 
The flange 4 of the feedthrough 1 is larger in outer shape than 
the opening and the periphery thereof is bonded to a solder 
bonding portion 6 interposed between the periphery and the 
base 2 by soldering. As shown in FIG. 2, the feedthrough 1 is 
subjected to various external forces while the device is being 
manufactured and used, for example, when a card is con 
nected to a steel pin 3 from the outside or atmospheric pres 
sure in the housing is lowered. When pressed from the out 
side, the feedthrough 1 is subjected to force in the direction to 
which the solder bonding portion 6 is peeled away. 

Thus, when the feedthrough is bonded to the base by solder 
inside the housing, as described above, Solder is low in proof 
stress, so that it breaks or cracks at a junction when it is 
Subjected to Such a force as to peel the Solder bonding portion, 
which may not ensure Sufficient sealing performance. 
When the feedthrough is bonded to the base by solder, flux 

Supplying for soldering and cleaning is performed. In the 
structure shown in the above comparative example, however, 
Such a Supplying work needs to be done inside the housing, 
which is inferior in workability and adversely influences sol 
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der quality. Flux residue remaining inside the housing may 
exert an adverse influence on the HDA. 

FIG. 1 shows a cross section of a portion where the 
feedthrough of the magnetic disk device according to the first 
embodiment of the present invention is mounted. In the fig 
ure, the HDA shown in FIG. 3A is omitted and the periphery 
of the feedthrough is enlarged. Incidentally, the feedthrough 1 
is Substantially the same in total configuration as that shown 
in the third embodiment in FIG. 5, so that reference to FIG.5 
is also made together. The feedthrough 1 has the flange 4 and 
a plurality of pins (steel pins) 3 held perpendicularly by the 
flange 4. The periphery of steel pins 3 is filled with a sealing 
material 5 such as glass, ceramic, to hermetically seal the 
space between the steel pins 3 and the flange 4. The material 
of the flange 4 conforms to that of seal 5 and the base 2, and 
is selected to reduce stress applied to a bonding position 8. 
When the base 2 is made of aluminum, the flange 4 is pref 
erably made of nickel alloy or stainless steel. 
As shown in FIG. 1, an opening 7 penetrating through the 

base 2 is provided in the bottom thereof, and a feedthrough 
mounting plane 8 is provided on the outside of the device 
around the opening 7. Specifically, the mounting plane is one 
of the steps formed toward the outside of the device when 
viewed from the opening 7. The feedthrough mounting plane 
8 as bonding position is situated in a position closer to the 
outside of the device than the center of the thickness of the 
base 2. The flange 4 of the feedthrough 1 is larger in outer 
shape than the opening 7 of the base 2 and the periphery of the 
flange 4 is mounted on the feedthrough mounting plane 8 of 
the base 2 from the outside of the device and bonded thereon 
by solder. 

According to the structure, since the feedthrough 1 is 
bonded to the base 2 from the outside of the device, a solder 
bonding portion 6 is not subjected to Such a force as to peel it 
off. In other words, even if a force is applied to the 
feedthrough 1 from the outside, the feedthrough 1 is subjected 
to Such a force to press against a step of the mounting plane of 
the base 2 and not subject to such a force to peel it offbecause 
it is mounted from the outside of the device. This enhances 
bonding reliability in the solder-bonding portion. 

According to the structure in FIG. 1, a flux Supplying for 
soldering and cleaning can be done outside the device, which 
is excellent in workability and enables maintaining a good 
solder quality. Flux residue can be easily removed from the 
outside and never exert an adverse influence on the HDA 
inside the device. 

Secondly, a first example of the structure of embodiments 
of the present invention is described which ensures sealing 
performance against deformation caused by change in tem 
perature environment when the magnetic disk device is used. 
FIGS.6A and 6B show the states that the feedthrough 1 and 

the solder-bonding portion 6 are deformed due to a change in 
temperature. FIG. 6A shows results obtained by a finite ele 
ment method by calculating deformation for cases where 
temperature is changed from normal to high. FIG. 6B is a 
schematic diagram drawn to help readers easily understand 
analytic results shown in FIG. 6A. From FIGS. 6A and 6B, it 
can be seen that the feedthrough 1 is deformed toward the 
inside of the device at a high temperature. The reason is 
described below. 

According to embodiments of the present invention, the 
SPCC used in the flange 4 of the feedthrough 1 is 13 to 17 
ppm/deg. C. in thermal expansion coefficient. On the other 
hand, the aluminum die-cast material used in the base 2 is 20 
ppm/deg. C. in thermal expansion coefficient. The base 2 
made of aluminum die cast is higher in thermal expansion 
coefficient than the flange 4 made of nickel alloy. On the other 
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6 
hand, the base 2 is precluded from being deformed by the 
feedthrough 1 and the solder bonding portion 6 situated in a 
position closer to the outside of the device than the center of 
the thickness of the base 2. Let us consider the cases where 
ambient temperature rises to high at the time of using or 
transporting the magnetic disk device. 

Although the base 2 is subjected to stress caused by the 
foregoing difference in thermal expansion coefficient at a 
high temperature from the flange, the base 2 is precluded from 
being deformed by the solder bonding portion 6 situated in the 
position closer to the outside of the device than the center of 
the thickness of the base 2, so that the stress acts toward the 
inside of the device rather than toward the center of the 
thickness of the base 2. As a result, the base 2 is deformed 
toward the inside of the magnetic disk device. 
On the other hand, the feedthrough 1 is subjected to tensile 

force by the base 2 through the solder bonding portion 6 at a 
high temperature, which deforms also the feedthrough 1 
toward the inside of the device. 

Consequently, the Solder bonding portion 6 is also Sub 
jected to stress according as the base 2 and the feedthrough 1 
are deformed in the same direction. 
As described above, when the bonding portion between the 

base 2 and the feedthrough 1 is situated in a position closer to 
the outside of the device than the center of the thickness of the 
base, the bonding portion with Solder low in proof stress as 
material is Subjected to stress, causing break or crack at the 
bonding portion, which may not keep sealing performance. 

FIG. 4 shows a cross section of a portion where the 
feedthrough of the magnetic disk device according to the 
second embodiment of the present invention is mounted. Also 
in the figure, the HDA shown in FIG. 3B is omitted and the 
periphery of the feedthrough is enlarged. Incidentally, the 
feedthrough 1 is Substantially the same in total configuration 
as that shown in FIG. 1. 
As shown in FIG. 4, a step as the feedthrough mounting 

plane 8 is provided in a position closer to the inside of the 
device than the center 71 of thickness of the base 2, in other 
words, if the thickness of the base is taken to be T, the 
feedthrough mounting plane 8 is situated in the position 
closer to the inside of the device than the position of T/2. 

According to the present structure, the feedthrough mount 
ing plane 8 is provided in the position closer to the inside of 
the device than the center 71 of the thickness of the base 2, 
which enables changing the direction to which the base 2 is 
deformed to suppress deformation of the base 2 and the 
feedthrough 1 and stress applied to the solder bonding por 
tion. 

Operation is described in detail with reference to FIGS. 7A 
and 7B, FIGS. 7A and 7B show the states that the feedthrough 
1 and the solder bonding portion 6 are deformed due to a 
change in temperature. FIG. 7A shows results obtained by the 
finite element method by calculating deformation for cases 
where temperature is changed from normal to high. FIG. 7B 
is a schematic diagram drawn to help readers easily under 
stand analytic results shown in FIG. 7A. 
As stated above, the base 2 is subjected to stress caused by 

the difference in thermal expansion coefficient at a high tem 
perature from the flange, however, the base 2 is precluded 
from being deformed by the solder bonding portion 6 situated 
in the position closer to the inside of the device than the center 
of the thickness of the base2, so that the stress acts toward the 
outside of the device rather than toward the center of the 
thickness of the base. As a result, the base 2 is deformed 
toward the outside of the device. 
On the other hand, the feedthrough 1 is subjected to tensile 

force by the base 2 through the solder bonding portion 6 at a 
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high temperature, which deforms the feedthrough 1 toward 
the inside of the magnetic disk device. 

Consequently, the base 2 is deformed inversely to the 
feedthrough 1. The deformation of the base 2 offsets that of 
the feedthrough 1 to suppress the out-of-plane deformation of 5 
the flange 4. As a result of this, stress applied to the Solder 
bonding portion can be Suppressed. 
As shown in FIG. 7B, situating the portion where the base 

2 is bonded to the feedthrough 1 in the position closer to the 
inside of the device than the center of the thickness of the base 
Suppresses stress applied to the bonding portion with Solder 
low in proof stress as material, thereby preventing the bond 
ing portion from breaking or cracking, which allows sealing 
performance to be maintained. 

Thirdly, a second example of structure of the present inven 
tion is described which ensures sealing performance against 
deformation caused by change in temperature environment 
when the magnetic disk device is used. 

FIG. 5 shows a perspective view of a feedthrough accord 
ing to the third embodiment. 

In the above second embodiment, the deformation of the 
base 2 offsets that of the feedthrough 2 to suppress the out 
of-plane deformation of the flange 4, however, this does not 
always mean that the out-of-plane deformation thereof is 
completely Suppressed. 

For this reason, as shown in FIG. 5, a ditch9 is provided in 
the plane that is the periphery of the flange 4 inside the device. 

According to the present structure, the deformation of the 
feedthrough can be restricted to the periphery of the ditch and 
precluded from extending to the whole area. As a result, stress 
applied to the solder bonding portion 6 can be further Sup 
pressed. 

FIGS. 8A and 8B show the states that the feedthrough 1 and 
the Solder bonding portion 6 are deformed due to a change in 
temperature. FIG. 8A shows results obtained by the finite 
element method by calculating deformation for cases where 
temperature is changed from normal to high. FIG. 8B is a 
schematic diagram drawn to help readers easily understand 
analytic results shown in FIG. 8A. 

From FIGS. 8A and 8B, it can be seen that stress applied to 
the feedthrough 1 is absorbed by the ditch 9 of the 
feedthrough 1 to suppress the deformation of the flange 4. 

Incidentally, while FIGS. 8A and 8B show the states that 
the ditch 9 is provided in the feedthrough 1 according to the 
second embodiment, the ditch can also be provided in the 
feedthrough 1 according to the above first embodiment. In 
that case, the deformation of flange 4 of the feedthrough 1 can 
be further suppressed compared to that in the first embodi 
ment. 
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FIG.9 shows results obtained by calculating stress applied 
to the solder bonding portion 6 and the sealing material 
(glass) 5 at a high temperature by the finite element method. 
In the figure, the numeral 1 in parentheses (1) denotes calcu 
lating results in the first embodiment shown in FIGS. 6A and 
6B; (2), calculating results in the second embodiment shown 
in FIGS. 7A and 7B; and (3), calculating results in the third 
embodiment shown in FIGS. 8A and 8B. The results repre 
sent relative values with respect to those of the numeral (1) 
taken to be 100. As can be seen from the figure, stresses 
applied to the solder bonding portion 6 and the glass 5 in the 
numerals (2) and (3) are Smaller than that in the numeral (1). 
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As described above, embodiments of the present invention 
are able to reduce force applied to the magnetic disk device 
from the outside and stress applied to the solder bonding 
portion resulting from deformation caused by change in tem 
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perature environment when the magnetic disk device is used, 
which greatly improves bonding reliability at the sealed por 
tion. 

Furthermore, a completely hermetically sealed helium-en 
Vironment enables speedy and accurate positioning control of 
a magnetic head with saved electric power, Sufficient quiet 
ness and, in a case where saving electric power is not taken 
into consideration, permits the high-speed rotation of the disk 
or the high-speed drive of a head gimbal assembly. 

Still furthermore, a completely hermetically sealed hous 
ing permits eliminating the influence of change in atmo 
spheric pressure and humidity on the HDA and preventing 
motor oil in the HDA from oxidizing and degrading. 
What is claimed is: 
1. A magnetic disk device comprising: 
a disk; 
a spindle motor which rotationally drives the disk; 
a head which records and reproduces information on the 

disk; 
an actuator assembly which moves the head over the disk in 

the direction of the radius thereof; 
a base provided with the head, spindle motor and actuator 

assembly and an FPC assembly which performs an elec 
trical connection; 

an opening in the base; 
a cover, 
a weld configured to hermetically seal the cover to the base: 
a space between the cover and the base configured to 

enclose the magnetic disk device; 
a low-density gas configured to fill the space between the 

cover and the base; 
a feedthrough comprising, 

pins to electrically connected to the FPC assembly: 
a flange of the feedthrough configured to be larger in 

outer shape than the opening of the base and config 
ured to be connected to the outside of the opening of 
the base; and 

a sealing material configured to hermetically seal the 
pins to the flange, wherein the sealing material is 
selected from a group of sealing material consisting 
of glass or ceramic; and 

solder configured to connect the flange to the feedthrough 
to the outside of the opening of the base. 

2. The magnetic disk device according to claim 1, wherein 
a mounting plane of the base is one of steps fanned toward the 
outside of the device when viewed from the opening. 

3. The magnetic disk device according to claim 1, wherein 
the flange has a ditch on the plane of the periphery thereof 
inside the device. 

4. The magnetic disk device according to claim 1, wherein 
the base is made of aluminum die-cast, the flange is made of 
nickel alloy, stainless Steel or spec and the sealing material is 
made of glass or ceramic. 

5. The magnetic disk device according to claim 1, wherein 
the low-density gas is helium. 

6. A magnetic disk device comprising: 
a disk; 
a spindle motor which rotationally drives the disk; 
a head which records and reproduces information on the 

disk; 
an actuator assembly which moves the head over the disk in 

the direction of the radius thereof; 
a base provided with the head, spindle motor and actuator 

assembly and an FPC assembly which performs an elec 
trical connection; 

an opening in the base; 
a cover, 
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a bond configured to hermetically seal the cover to the solder configured to connect the flange to the feedthrough 
base; to the outside of the opening of the base. 

a space between the cover and the base configured to 7. The magnetic disk device according to claim 6, wherein 
enclose the magnetic disk device; a mounting plane of the base is one of steps fanned toward the 

a low-density gas configured to fill the space between the 5 outside of the device when viewed from the opening. 
cover and the base; 8. The magnetic disk device according to claim 6, wherein 

a feedthrough comprising, the flange has a ditch on the plane of the periphery thereof 
pins to electrically connected to the FPC assembly: inside the device. 
a flange of the feedthrough configured to be larger in 9. The magnetic disk device according to claim 6, wherein 

outer shape than the opening of the base and config- 10 the base is made of aluminum die-cast, the flange is made of 
ured to be connected to the outside of the opening of nickel alloy, stainless steel or spec and the sealing material is 
the base; and made of glass or ceramic. 

a sealing material configured to hermetically seal the 10. The magnetic disk device according to claim 6, wherein 
pins to the flange, wherein the sealing material is the low-density gas is helium. 
selected from a group of sealing material consisting 15 
of glass or ceramic; and k . . . . 


